Objectives: Niemann-Pick diseases (NPD) is an autosomal recessive inherited lysosomal lipid storage disorder which occurs due to a defect in cellular cholesterol trafficking, leading to excess lipid accumulation in multiple organ systems such as the brain, lungs, spleen, and liver.
Introduction
Niemann-Pick Diseases (NPD) is a disorder that affects multiple organ systems. It has an extensive range of presenting symptoms which differ in severity. NPD is classified into four types: A, B, C1, and C2. These types are classified based on the genetic cause, clinical signs and presenting symptoms (1) . NPD type A and B are also known as a SMPD1-associated disease which constitutes different clinical phenotypes of a primary sphingomyelin storage disorder resulting from acid sphingomyelinase deficiency due to SMPD1 gene mutations (2) (3) (4) . The classical phenotype of NPD is often described as hepatosplenomegaly, with progressive ataxia, dystonia, and dementia. NPD type A is the most common type present in infants and is characterized by jaundice, hepatomegaly, failure to thrive, progressive deterioration of the nervous system and profound brain damage most often leading to death before 18 months of age (5) . Type A is most common amongst those from Ashkenazi (eastern and central European) Jewish descent (6).
In NPD type B patients, hepatosplenomegaly is often present which may be severe in the presence or absence of signs of liver failure. Serum low-density lipoprotein (LDL)-cholesterols and triglycerides are often elevated in NPD, although high-density lipoprotein (HDL)-cholesterol is found to be at low levels. Another clinical sign present in some type B cases is a distinct cherry-red spot in the macula (7) . Type B patients have no overt signs of central nervous system involvement but frequently have compromised pulmonary function (6 
Case Presentation
In this study, we present 19 patients with ranging types of NPD including Type A, B, C, and C1.
All cases who presented, were admitted to their local hospital due to onset of health complications.
Each patient underwent a complete clinical assessment (Table 1) Overall, the main complication present in most cases was liver disease, affecting 14 patients out of 19.
Liver disease is known to be a cause of significant morbidity and mortality in NPD. The diagnosis of NPD type C should be considered in patients with unexplained neonatal hepatitis especially in the presence of splenomegaly (12) . NPD should also be high on the differential diagnosis in the presence of systemic symptoms such as neonatal jaundice and isolated splenomegaly, neurological symptoms such as dystonia, dementia, cataplexy and supra nuclear gaze palsy which may occur in patients (13) . In this case series, we have presented 10 patients who were female and 9 males. All cases with type A or B NPD had mutations in SMPD1 and all those with NPD type C on NPC1.
Identification of mutations in NPC1 is challenging due to the relatively large nature of the gene and majority of the mutations being private (12) .
There are 3 types of NPD that the primary biological defect is different (13) . NPD types A and B are autosomal recessive lysosomal storage diseases caused by the deficient activity of acid sphingomyelinase due to mutations in the SMPD1.
Genetic variants which are considered as disease causing are distributed in SMPD1 gene. Most of these variants are missense or frameshift mutations (14) . In this case series, eight of the cases had mutations in SMPD1 predicted to be pathogenic or likely pathogenic. Studies have shown that the SMPD1 is preferentially expressed from the maternal chromosome (15) . In Iran, the first molecular diagnosis of NPD type A was reported.
It had detected a novel deletion in SMPD1 gene (16) . A novel mutation in exon 9 of NPC1 gene was reported from Khorasan Province, Iran (17) .
Consanguineous marriage is common upon our region (18) and consanguinity was observed between the parents of 14 cases; however, both developmental and psychomotor regression were observed in all but two cases presented. Mongolian spots and cherry-red spot were present in three cases. Case 13 and 14 were deceased prior to the final genetic investigations were performed.
In conclusion, these findings in NPD have clinical implications for genetic counseling. Our study provides a large number of patients with varying presentations and novel mutations. In suspected NPD, clinicians should confirm the carrier status of both parents and evaluate other first-degree relatives to provide families with accurate genetic counseling.
